HOWARD & HOWARD 



@004 



AppLcflnt: Xiao Chen 
Serial No.: meeiSHl 
Group Art Unit: 2121 

TNTWR CLAIMS: 

Please amend the following claims having the same number as indicated: 

1 . (Original) A method for providing a simulation of a welding process 
using integrated models, the integrated models being interconnected by an 
interconnection tool to determine stresses and distortions of a material being welded, 
including the steps of: 

determining a model of a geometry of the mateij^; 
defining a set of coordinates of elements a|n)^^nod^|^f the geometry model 
for a finite element analysis tnesh; ^ \, 

delivering the finite element analj^ii''mesh coordinates t&;^|hermal 



analysis model, the thermal analysis model intnVMig. an anztjvtical solution &p3el and a 
finite element analysis model; tJ^^ 

determining a thermal^malysis of the we]cijgc]^<(process as a function of at 
least one of the analytical solution niodiiplSl^flfe^^^ elemlS|^nlalysis mode), the 
analytical solution model being adapted t(^^\^^6 E^ilfi|pDDj|^Jril^ of the welding 
process for a global di^!ffe§E||taalysis. and^^ finite ej^ent analysis model being • 
adapted to providejii^ii^pynal hi§|(jpy of the weliSingjrocess for a detailed residual stress 

analysis; iP^^ii^r^i^^ i^^'*' 

..rtO Saiu^^eirinff the'ditonal hdstSty of the welding process to a structural 



'"'Sliglj,.^ providing a^^|^ctiu:d analysis of the welding process as a function of the 
thermal hist^rlij:^. Ifi 

./ 

2, (Ori^^^jSil) A method, as set forth in claim 1, wherein providing a 
thermal history of the welding process for a detaUed residual stress analysis includes the 
step of providing a thermal history of the welding process for a specific poition of the 
welding process. 
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3. (Original) A method, as set forth in claim 1. whereiit providing a 
structural analysis of the welding process includes the step of modeling a set of 
characteristics of the materials being welded during the welding process. 

4. (Original) A method, as set forth in claim 3, wherein characteristics of 
the materials include residual stresses and distortions. 



5. (Original) A method, as set forth in claim |f||ifw 
thermal analysis of the welding process as a function of ^ri^^^anlS^i^ solution model 
includes the steps of: .S^u K ^'^Wlb. 

determining a set of adiabattc bounjaa^ conditions of the^ftterial being 

deternuniug a set of reflected heat soTi^|jas a function of the adiabatic 
boundary conditions; ""^ilte^:- ^ '^'^frbv. 

determining a set of poiniiilS^^^bw as a fiACTiiSi of the reflected heat 



sources; and ■''A^ 0^-' '^^'^^^^"-"^ 

determinilnf^ii^'^ analytica^i^Blutioa superposition of the point heat 



sources. jyrti.'driV 



iJl^ethod/aJS'^et forth in claim 1» wherein determining J 



therwjajipmalysis of the^'i^^^^g pfee|Si>as a function of the finite element analysis model 



includes'^bfeistep of deternlraiiig a rat of niunerical computations of conditions at each 
desired node Wdelement coordinate of the finite element analysis mesh. 

7. (OrigMl) A method, as set forth in claim 1, wherein delivering the 
thermal history of the welding process to a structural analysis model includes the step of 
dehvering the thermal history by way of an interface module. 

8. (Original) An apparams for providing a simulation of a welding 
process using integrated models, the integrated models being intercormected by axx 
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intetconnection tool to deteimiBe the stresses and distortions of a material being welded, 
comprising: 

a geometry modeler adapted to determine a model of a geometry of the 

material; 

a meshing tool adapted to define a set of coordinates of elements and 
nodes of ttie geometry model for a finite element analysis mesh; 

a thermal analysis model adapted to receive the finite element analysis 
mesh, determine a thermal analysis of the welding process, andirespoiisively provide a 
thermal history of the welding process, wherein the therin^f^m|^s model includes; 

an analytical solution model adapted t|p5j{)rov!ide a Iheni^J history of the 
welding process for a global distortion analysis; jflwl ^ ^ ^liTii, 

a finite element of analysis moiSleT^pted tolrirovide a ihermpfiistory of 



the welding process for a detailed residual stress anaf}^^is||'and 

a structural analysis mqSaeLadapted to proVi^ifeNa structural analysis of the 
weldinE process as a function of the thei!iii£Sihi'site>ry, ' wcjli'^ 

9. (OriginaJJ^'-^'^I^ife apparatus?^' set forth in claim 8, wherein the 
interconnection tooM£Lgraphiq|fe^ interfaSfe. 

10pj/Il!FffcEig||n^ Affijl&ifcd) A memod for determining a thermal analysis of a 
weldm^OTocess as a jK&^n of^iafi||gi^ytical solution model for use in a simulation of a 
welding^lE^ includin Jli^e steps 'of; 

' 'isy^™^^^^®^^ adiabatic boundary conditions of a material being 

deterrammff a set of reflected heat sources as a function of the adiabatic 
boundary conditions; 

determining a set of point heat sources as a function of tlie reflected heat 

sources; and? 

determining a total analytical solution from superposition of the point heat 

sources^ 
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riftterminma a thennal analysis of the welding process as the total 
analytical solutton and one of an analytical solution modp l ^ ^ finite element analysis 
model the analytical solution model being adapted to p rovide a thermal history of the 
welding process for a pilobal distortion analysis, and tfa a finite element analysis model 
being adapted to provide a thermal history of the welding process for a detailed residual 
stress analysis: 

delivering the thennal historv of the welding proce ss to a structural 
analysis model; and 



providing the structural analysis of the welc#ig mfi^ess as a fun ction of 



the 



thermal historv - 



No new matter is added by Itri^Sj amendment, 
September 9, 2000 with original claimik!l?ji^;gy this amen< 
added. The claims remaining in consideration *&^ij5llaims l-lQ;i 
respectfully requested. ^^^^ W''' ''*^^'' " 




^plication was filed on 
new claim 10 has been 
consideration is 



All of the Exaimner's o&jfections and f&jections having been successfully 



traversed, apphcahts rSP~ 



for allowan< 



■ ■|assert that the-ptesent application is now in condition 
nphcant iyW&SiS thlflHiQ,, fees are due, however, if any become required, the 



Comi&Sitejier is hereh^JgmuthorSffid to charge any additional fees or credit any 
ovei^aymeiH^lto Deposit A||l:ount .08-2789. Further and favorable reconsideration of the 
outstanding Cra^jjiction .j^'hereby requested. 



lie' 



Respectfully submitted 

HOWARD & HOWAKD ATTORNEYS, P.C 



March 19, 2004 
Date 



James R. Ycc, Registration No. 34,460 
The Pinehurst Office Center, Suite ttlOl 
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